975,911. Pulse generators. UNITED KINGDOM ATOMIC ENERGY 
AUTHORITY. May 14, 1962 (May 18, 1961). No 18136/61 Heading H3P. 

A high-voltage pulse-generator comprises two sheets 1, 2 of 
conductive material and two sheets of insultant (not shown) 
arranged alternately and would together in a roll to form a 
structure which may alternatively be regarded as a roll capacitor 
or as tow open ended strip transmission lines having a common 
conductor. The path of propagation through one of these lines is 
indicated by a broken line (this is the "active" line) and the 
path through the other (the "passive" line) is not marked. The 
sheets may be charged from a source (not shown) and a discharge 
may be initiated by a closing a switch which is connected across 
one of the transmission lines formed by the sheets at points AO 
about midway along it. It is stated that a voltage having a 
value about one hundred times the charging voltage is built up 
between the extremities of the sheets and that a triangular pulse 
having a peak amplitude may be derived between terminals at the 
inner and outer ends of one of the sheets. The described mode of 
operation of the generator is not amendable to detailed 
abridgement but may be deduced by considering the effects of the 
travelling waves which originate at OA when the switch is closed 
and propagate in the directions shown towards the open end of the 
"active" transmission line. Only half of the capacitor is 
discharged during the time the wave takes to travel to the 
extremities of the line. At these points it is reflected and 
recharges the line but at a potential opposite in sign to the 
original potential across the line. On arrival of the waves at 
the switch a total voltage of 2 n V ( n is the number of turns, V 
is the charge voltage) exists between the extremities of the 
sheets and upon the second arrival of the waves at the switch 
this voltage again becomes zero. The cyclic process is 
theoretically endless, but this practice is limited, amongst 
other things, by (a) resistive losses due to small skin-depth and 
small characteristic impedance; (b) coupling between the ends of 
the lines. Improved performance can be obtained by tapering the 
ends of the lines by inserting a ferromagnetic core to increase 
the inductance or by separating the ends of the sheets by 180 
degrees. Switch inductance is reduced by using high-pressure 
gas, liquid or solid dielectric switches. The conductors may be 
made of aluminum foil and the insulators from polyethylene 
tetraphthalate. The whole binding is potted in an epoxy resin. 



988,777.1 Pulse generators. UNITED KINGDOM ATOMIC ENERGY 
AUTHORITY. Jan. 4, 1963 (Jan. 9, 1962) No. 799/62, Heading H3P 
(Also in Division HI) 

A pulse generator of the kind described in Specification 
988,778, has a make switch for establishing a conducting path 
between a pair of electrodes, the switch comprising solid 
dielectric material separating the electrodes, the material being 



DIVISIONS H3— H& 



' By*pti89 control for Uttinf, B%. 7 — Alternate 
potha from terminal 60 signal " 1 " or "O" 
>;mlrrr lbs cunsrol of arrays 35* 59 r wp r wam T.TWg 
a runetioii CH and negation of the fiuactaoa 7/f. 
In normal run of t>m ayssyvn, < M U rvuU sr* 
applied to tnrmfnnJn 67 to 70, bafc far testing, 
currenta on. '^ nnif* 1 *- 07, 08 tlhaJilw iJim outputs 
from functional arrays 58, 59 and. a current 00 
terminal 69 or 70 selects the output d«rirwl. 
The lace stage of a syvtam can be tested by 
controlling tbe . peaoftuua&o stage co feed 
selected signals to t2ie lass stage. Wnen the 
last stage has bean tested and fotxnd correct, 
the p^nnTffmatA ctAgp ?<j te*t«d by feeding 
eeloetod ^g^"^ thereto. 

Buur wiUrvl fur voting, Fig. 8- — In normal 
operation, czjobruu 74 is operated to de-couple 

the tWO OUtpnt T«wfe fiS*, fifit, f.K* <* u i ^mK tw*ng 
detarznz&od by funationod axzaye 58*. 59*. For 
cryotron 74- i& allowed lu Ib^jbo IuUi 
its supercenduetmg state to couple leads b'5 1 , 

66 1 and one of the cryotrons 75. 76 is operated 
tn th* desired output. 

Baduruians circuits, Fig. 1-— Identical arrayv 
A« A 1 , A 11 - representing functions jl 1 , 
are controlled by identical seta of input mgnfllq 
<Z7t to gL. ahi tn tfZ, ftUn «W tn f«?<? hmary 
oulpuu on line pair* to majority oirorrito M, M 1 , 
M"- OmpM&fZtPZ.f 1 ^ tuy, uwuiuXLy ideulic&l 
bux an error in one output is timing**** m & 
further majority circuit (*te lata-). 

Majority circuit, Fig- 12. — A " I " signal on 
oil thxco or on any two of t*m™*l* $U 82, 83 
gives a " 1 " outpnt^ on terminal So. 

v Vote harvdlxna system. Figs. 13. 14.— Majority 
eircrritft 175 am fi?d thrortgh three ohennels 
including logioal orrayo 1(71. IG3, 155 controlled 
by n7fr i^lT^ u, 6, a 1 , aud a 11 , a 31 . By-pass 
circnias 103, lt>5, lb"7 iaontate testmjf. Three 
majority circuit output pairs 77R. 777. 778. T79 
and 180, I SI feed logo aaaye 183, 185, 187 
*«dueh use further identical input* c, c* f c** to 
derive turtner lUncHons T2> f x 2,/ u 2 and f 3,^3, 
/"3 which are fed to majority circuits 213- 214- 
Ar shown, hiac ^ftntiril riw , hUj b «>to hv?hided in 
the outputs of logic ozroyo ctremte 183, 185, 
187 for U»liug purposes. 



, ^777^ gulae generators. TJUTTED SING- 
DOM^^FOMTO ENEKGT AUXMOKi'i'** 
Jan. i. 1963 [Jan, 9, 19621 No. 799/62. Headm? 
H3P. [Also m iWaa SI] 

A pulsd generator of the kind described in 
Specification P/ftK,77R, >nu a mat* OTtch for 
csztabHahing a. oon^notmc; pa£b> botnoon o poir 
of eLectrodca, Llna brrlkJi cum£ji«3uxg auHd di- 
electric material separaciDg the elecaodca, tho 
material beine provided with at least one 
chfln ttq! orfism^fng in ft dxreotioa from oso 
eleoteodo to tho other and tcrxnmotzng M a 
piodoUuuuutnl pviul wlCluu Uio fiiitlitnHl, the 
6hape of the channel at the point being adapted 
to increase electrical stress thereat vrhon elm* 



trioal ctpooo & oppltcd to tho material and to 
pioduoj eltttlrical breukdown, of the mm***! 
As sho^n. Fifr. b' v two thrae^lectrodd switches 
are connected to a central trigger zvirrih frw-m*^ 




between copper &heet» 27 anH 30. Puko- 
ehaiging oonaactions 11, 4.6, Fig, 7. are taJcon 
from ah cot 21 and tdivei S3 rcapoctively to a 
capacitor 56 ^olcu is charRod by a UockxroR- 
Watcon generator (not shown). Tn 

nf i*« |p«mtOF of Fig. 7, & chaipng wroform 
ie applied -Ha oo&neetioiu \± o£ul 40 uuOil the 

£»y 1« i w Uibc8 25 and 23 hi the trigger switch 
becomes over-votted and breaks down. Copper 
sheet 4S acts aa a capanffy divider to -r^ jntain 
tha volte or diaa 25 at the xoquliod irac&on of 
thp c hffrgfng -volia^e. Upon breakdown, the 
voltage cnange on disc 3& is tasnsmrttodwdisea 
17 and 28. which act to short^nwrmf. 9i^bst€in. 
tiatly «fmTTltjm90usly tha noa outpot oado of 
eheata 18 tod 8, and 40 ucd 33 respectively, and 
to genorate en outjjuL poise between the output 
en/ls of sheets & and 48. 
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